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Introduction
In this paper, we present some of the pedagogical outcomes and implications of a study we began in 2004 [1] . Since this is a unique attempt to integrate information literacy skills into an engineering course, this is still very much a work in progress. Our objective was to determine whether information literacy and the preparation of useful technical communications are indeed confluent skills. So, we began with two questions. First, is assigning a research paper -in a field where applications and design exigencies are important -a worthwhile thing to do and, secondly, within this context of an Engineering technical communication class, are research skills valuable skills for our students to acquire or are they, as Feinberg and King suggest, merely "short-term competencies" [2, pp. 26-27] ?
To answer some of these questions, we first administered a survey to the undergraduate students enrolled in the technical communication class, as Williams, Blowers and Goldberg suggest [3] . The students' responses helped us to determine the students' information literacy knowledge and needs as well as their initial information-seeking habits [3, p. 4] . For example, in response to a question on their favorite search engine, over 85% said they "Googled" most things. Certainly, as a source of general information, this search engine is exceptional. However, as Tenopir and King assert, most Engineering students and professionals -both in their work and in their communications -need to be able to find the specialized technical information they need, assess it and apply it [4] . And doing so demands a much more sophisticated search for information than "Googling" will allow.
Consequently, the librarian and the technical communication professor together introduced a series of tutorials into the course curriculum that would teach information literacy skills. Part of that process entailed assessing the overall balance of information sources and verifying the annotated references in an early and then in a later draft of the students' reports. Building on McCord and Nerz's work [5] , the librarian connected her evaluation criteria to information literacy standards developed by the Association of College and Research Libraries [6] as well as both the American and the Canadian Engineering accreditation criteria (ABET and CEAB respectively). In this way, what the students are learning in these tutorials conforms to accreditation requirements at the same time as the classes promote lifelong learning.
However, each country's accreditation criteria do not always stress the same things. American engineering libraries, for example, are fortunate to have the revised ABET criteria that focus on "outcomes assessment," as noted by Clemens, Gibbs and Shelton [7, p. 1] . As well, there is a growing body of literature that relates the ABET criteria to information literacy. In Canada, on the other hand, the accreditation criteria are less prescriptive and do not specifically refer to "lifelong learning skills," which are stressed by Tenopir and King [4, p. 182 ]. Yet, in light of the ACRL definition of "information literacy," we can nonetheless identify criteria that relate the ACRL standards to those of the CEAB.
Thus, engineering students in this technical communication class begin to develop the requisite "soft skills" -including research skills -that are increasingly important within an Engineering context; that is, students learn how to engage in the systematic process of finding, selecting, organizing, distilling and presenting information, a process that enhances their comprehension of the subject, develops their critical thinking and introduces them to their discourse community through their introduction to controlled vocabularies.
The Technical Communication Class in Engineering
The technical communication course that is offered in the Faculty of Engineering at the University of Manitoba is a second-year, mandatory course that is also team-based. The course covers such topics as project management, team management, oral presentations, document design and textual illustrations, and covers the genres of engineering communication. As shown in Table  1 , the course itself is divided into a series of tutorials that focus on three elements related to these topics: the technical and communication elements, and the team elements, all of which reflect the problem-solving nature of Engineering [8; 9; 10] as well as the importance of communication and collaboration to the discipline [11] . Eventually, these elements will lead to the finished product, the necessary outcome of the collaboration. In a technical course, this might be a product or a design; in a communication course, this will be the final report itself. 
Monitor & Reflect
The technical elements include all the task needs associated with the teams' engineering-related project, such as defining the technical problem to be addressed as well as the research to be done, while the communication elements include the procedural needs, such as those things that must be in place in order for the team to reach that outcome. For example, if the team is to complete the task, not only must issues of style and revision (such as the strategies the team will use to review their work), but also issues of organization and format must all be determined. Finally, because these relate to the team's interactions as well as the social and emotional needs of the individual team members, it is the team elements that will promote team interactions, team planning and project planning.
And the assignments reflect these various elements. Indeed, the assignments have been designed to help students experience and practice all these elements, learn the engineering genres, and develop their communication and teaming skills, as outlined by ABET and CEAB [12] . However, because many students often choose to take the technical communication course later in their program, or even postpone taking it altogether (until they discover that they must complete the course in order to graduate), the class is a heterogeneous one in that students will be at different stages of their programs, and their concomitant level of experience will also vary widely -making an industry-based assignment hard for many of them to do. Therefore, the final written report that each team submits at the end of the course is a research paper, one that looks at a particular engineering technology and evaluates it.
Nevertheless, even though some would argue that a research paper is more an academic than an engineering genre and would even go so far (as Irish does) to suggest that research papers are really just exercises in "knowledge assembly" [13, p. 75 ], the report submitted by each team at the end of the semester still represents the culmination of their work. Assignments are "staged," to use Brent's word, and it is this staging of the assignments that Brent argues is so crucial to effective research papers and to team-based work [14, p. 258] . For example, early in the course, teams prepare a team proposal in which they propose to look at their chosen topics; later, about midway through the semester, they give a progress report on their project. Both the team proposal and the progress reports must include the three elements; in this way, teams demonstrate that they are in fact addressing a technical problem at the same time as they are carefully delineating the team elements that must be in place if they are to successfully collaborate. Finally, the team's communication procedures must also be clearly delineated.
So, while some would argue that industry-based assignments are more "relevant," we would argue that a research-based assignment is actually quite valuable in this context for the following reasons. On the one hand, students do not simply narrate what the technology looks like or what it does; rather, they must learn all about the technology. Doing so enables them to evaluate it; that is, they must be able to evaluate that technology by defining the technical issues and by developing criteria. They must look at applications, design exigencies, the usefulness of the technology they are writing about. Thus, by learning about the team elements and practicing them in their work, they learn to analyze the technical elements within the framework of both the communication elements and the team elements.
On the other hand, the research-based report is surprisingly flexible. While they do indeed research what has already been done, they also have the chance to learn "new concepts," to "teach themselves" and to "apply information to new (and unfamiliar) situations" [15, p. 5822] . In this important sense, then, we are helping them to become "lifelong learners" [3; 15] . And part of that preparation includes being able to find the specialized technical information they need, assess it and apply it, as Tenopir and King [4] and Bodi [16] argue. Thus, our starting point is a relatively simple one: students cannot create the design or determine its applications -let alone write about them -if they have little or no background in the field. Put another way, "knowing which resource is best for which type of question necessitates being information literate" [17, p. 247].
Information Literacy Tutorials in the Technical Communication Class
Over the years, these tutorials have evolved, from mere one hour "orientations" to integral parts of the technical communication class. Now, the librarian is involved in the grading of assignments like the team proposal and the final written report; specifically, following the Feldmanns' model [18, p. S2E-2], the instructor evaluates the report's content and the librarian assesses the search process. Overall, the objectives of these information literacy tutorials are to search, source, assess and cite materials in the most efficient way, as shown in Table 2 . Each of the tutorials contains elements of all four objectives, but with varying degrees of emphasis. Because the course is a mandatory one for our Engineering students, at the very least they all receive some information literacy basics. Even more important, as mentioned earlier, the course, the assignments and these information literacy basics are all tied to CEAB, ABET and ACRL criteria, as shown in a modified version of the librarian's marking rubric (Table 3) . In order to focus on outcomes assessment, as noted by Clemens, Gibbs and Shelton [7, p.1] , the librarian has developed a set of three tools which, taken together, inform and assess student research. They include: a rubric (as shown in Table 3 ) based on that developed by Nerz and McCord but modified to better reflect the objectives of this technical communication class; the search sheets that students fill out and hand in with their team proposals and their final written reports; and the marking sheets, which summarize the librarian's assessment of the team's research in the team proposal and, later, in the final written report. Students receive copies of each of these sheets in the first tutorial.
The rubric includes the five sections that relate to the various research areas and reflect the course itself. The search sheets -one for the team's proposal early in the semester and one for their final written report at the end of the course -reveal how students have gone about researching their topics and, together with the marking sheets (the third tool), illustrate how research is really a process. These marking sheets allow the librarian to offer suggestions on the search and on the topic; for example, here she might suggest other databases or sources to try or faculty to talk to. Finally, throughout this process, teams and individual students make appointments with the librarian and receive oneon-one help in their search process, or they will email her with questions and concerns.
Clearly, one of the advantages of offering these tutorials has been the enhanced profile of the librarian and of what the library itself has to offer. But there are also disadvantages that, every year, need to be addressed. For instance, initially, students were overwhelmed by the sheer number of handouts. Also, too much information, given within a short time frame, only complicated things. So, together, the professor and the librarian restructured the course outline and changed when the different tutorials would be offered. For example, the initial class was fairly short, and could stand alone early in the course while later research tutorials, such as those dealing with the databases, needed more time; these were placed closer to the course tutorials dealing with team assignments like the team proposal.
Other issues arose as well. Since the course is multi-sectioned, the librarian tracked the results from each of the sections. There were some marked differences. For example, the professor attended all research tutorials offered to her students, and her teams did better overall than the sections where the instructors did not attend regularly. Indeed, this result would confirm Kerry Smith's assertion of the need for professors to be present during these sessions since that presence adds to the credibility of the material and, at the same time, increases students' attention and focus [19, pp. 47-48 ].
Implications and Pedagogical Outcomes
Since we began our study, we have noticed that we need to pay more attention to ubiquitous issues like plagiarism, now more problematic than ever with the availability of online sources. In a field like Engineering, where ethics govern the profession, this is an issue of real significance. Although plagiarism is something to be discussed and dealt with at a faculty level, it is also a timely topic that information literacy tutorials can cover in depth. As a result, the librarian spends almost one entire class on this topic. So, too, with the issue of "Google," the search engine of choice for most students, who need to hear about how to use it appropriately and effectively; we now have another entire class to deal with this topic. Finally, until and unless information literacy becomes more curriculum-based, as Nerz and Weiner suggest [15] , what the students in the technical communication course acquire might well be the "short-term competencies" that Feinberg and King point out [2, pp. 26-27] .
Having said this, however, there are some pedagogical outcomes that bode well for the introduction of information literacy within a faculty of Engineering. Now that many schools are integrating communication into their technical courses, such as the capstone courses, the opportunity is there to also introduce information literacy, as we are doing in our school as early as the fall of 2007. Additionally, we are hoping to introduce a graduate course in technical communication that will help our graduate students to cope with the sundry writing and oral demands of graduate school. Here, too, information literacy can be a valuable and integral part of the curriculum.
Finally, these skills have been increasingly recognized as important to the engineering profession and not just engineering education [17; 20] . It is information literacy that helps engineers access recent information on technology, synthesize it and evaluate it. As Mosley states, "in today's fast-paced, highly competitive world of technology, the need for rapid, accurate information is increasingly important" [21, p. 51] . Similarly, Tenopir and King's study confirms that "receiving and using information requires substantial amounts" of an engineer's time, not to mention the time required using "information seeking tools such as technologies and library resources" [4, p. 7] . In this important sense, then, understanding how engineers access and use their information is a critical first step in preparing our students to make their engineering communications effective [4, p.12].
Conclusion
If we define information literacy as the systematic process of finding, selecting, organizing, distilling and presenting information in a way that improves a student's comprehension in a specific area of interest, then library research introduces students to the necessary engineering background by introducing them to critical thinking and to engineering "lingo"; that is, to the terms and precepts of their field and to their professional discourse community. Consequently, the research paper can become more than mere "knowledge assembly" [13, p. 75] and information literacy skills can become more than mere "short-term competencies" [2, p. 26-27]. Indeed, in Bodi's words, "a research paper has the potential of engaging undergraduates in the process of inquiry to pursue knowledge and to think critically" [16, p. 109 ]. Nagelhout further argues that technical writing assignments must encourage students to think "critically and reflectively" about their research practices if they are to evaluate "the overwhelming amounts of information available to them" [22, p. 285] . This is something the research paper can do -if information literacy is an integral part of the communications course.
In the final analysis, accreditation boards are now recognizing the importance of the "soft skills" to engineering education and to the engineering profession. This kind of recognition would seem to confirm our assertion that acquiring both information literacy skills as well as communication skills is -or should becritical to engineering education. At least in the case of the technical communication course offered at the University of Manitoba, they are becoming so.
